Purpose: The purpose of this study was to compare the success rate of re-excision and breast-conserving surgery (BCS) between patients who received neoadjuvant chemotherapy and those who did not. Methods: In this retrospective cohort study, 256 women who had clinical T2 breast cancer and planned to receive, as initial treatment either BCS (n= 197) or neoadjuvant chemotherapy (n= 59) between January 2009 and December 2012 were included. The data, including age, initial tumor size, mammographic microcalcification, ultrasound multifocality and axillary nodal status, were collected. The pathologic tumor size, p-multifocality, histologic type, estrogen receptor, progesterone receptor, human epidermal growth factor receptor 2, Ki-67, ductal carcinoma in situ (DCIS) and extensive intraductal component (EIC) were also reviewed. The re-excision and BCS success rates were investigated. Univariate analysis and regression model were used. To reduce the effect of selection bias, propensity score matching-based analysis was also performed. Results: Of the 256 patients, 178 patients (90.4%, 178/197) in the non-neoadjuvant group and 56 patients (94.9%, 56/59) in the neoadjuvant group received BCS (p= 0.406). In propensity-matched cohorts (n= 118), the re-excision rate was similar in the two groups (35.6% in neoadjuvant group vs. 35.6% in non-neoadjuvant group, p= 1.000). BCS success rate was slightly higher in neoadjuvant group (94.9%, 56/59) than in non-neoadjuvant group (86.4% [51/59], p= 0.205). In logistic regression model, clinicopathologic factors associated with re-excision were pathologic multifocality (odds ratio [OR], 4.56; p= 0.0142), high Ki-67 (≥ 50%) (OR, 0.7; p= 0.0243) and DCIS component (OR, 2.67; p= 0.0261). Conclusion: This study showed that neoadjuvant chemotherapy could increase the success rate of BCS but could not decrease that of re-excision. The re-excision rate is more associated with pathologic finding rather than the effect of neoadjuvant chemotherapy.
INTRODUCTION
Many studies report no difference of survival outcome between breast-conserving surgery (BCS) followed by radiotherapy and mastectomy. BCS followed by radiotherapy is a standard treatment in breast cancer [1] [2] [3] [4] . For a successful BCS, the primary objective is to achieve negative resection. Margin status is among the most important predictors of increased risk for loco-regional recurrence [5] [6] [7] . The secondary goal is to provide a satisfactory cosmetic outcome. However, as the resection rate is increased to obtain a negative resection margin, more tissues are removed. This leads to a decrease in cosmetic satisfaction and provides a factor to switch from BCS to mastectomy, thus re-resection is important in breast operation [8, 9] . 
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METHODS
Patient selection
From
Data collection
Clinical data, including age, preoperative or initial clinical tumor size, mammographic microcalcifications, ultrasound multifocality and axillary nodal status, were collected retrospectively. In the specimen obtained from BCS, the pathologic tumor size, multifocality, histologic type, hormone receptor and human epidermal growth factor receptor 2 (HER2)-neu status, Ki-67, DCIS and extensive intraductal component (EIC) were reviewed. The threshold for estrogen and progesterone receptor positivity was 10%. HER2-neu status was assessed using the clonal immunohistochemical markers 4B5 and Tab 250. The patients evaluated as "doubtful" were analyzed via fluorescent in situ hybridization. High Ki-67 was defined as >50% presentation in Ki-67.
Margin and re-excision
After lumpectomy in the operating room, the medial, superior, lateral and inferior resection margins were suture tagged and immediate margin status was confirmed via intraoperation frozen biopsy. Re-excision was performed when tumor cells were present in the resection margin or within 1 mm. When the tumor cell was observed more than 2 mm apart or tumor-free resection margin was obtained, the operation was terminated. Mastectomy was performed when a tumor cell existed on the margin despite three or more re-excisions or when there residual volume is not enough to perform BCS. Permanent biopsy revealed a close margin of less than 1 mm or a tumor cell in the margin, and re-operation was performed to obtain a tumor-free resection.
Statistical analysis
The characteristics of the patients in both groups were analyzed via univariate analysis. The re-resection rate and success rate of BCS between the two groups were also examined. A selection bias of surgeons in the decision of treatment methods existed between the two groups because this is a retrospective study. To reduce the effect of selection bias, propensity score matching-based analysis was also performed.
Clinicopathologic risk factors associated with re-excision were also examined using logistic regression models. The results were analyzed using SPSS version 21.0 for Windows (IBM Corp., Armonk, USA) and R 3.0.2 (http://www.web-r.org) with package "MatchIt" and "Survival." A p-value < 0.05 was considered statistically significant.
RESULTS
Univariate analysis of patient characteristics: primary surgery (initial operation) versus primary chemotherapy (NAC)
In the univariate analysis, histologic type, hormone receptor status, HER2-neu status, and Ki-67 were similar between the two groups. In propensity score matching, univariate analysis of patients' characteristics A selection bias of surgeons in the decision of treatment methods existed between the two groups because this is a retrospective study. A significant difference was noted in the age, clinical tumor size, and multifocality of the two groups before treatment. To reduce the effect of selection bias, propensity score matching-based analysis was also performed. Fifty-nine patients in primary surgery were enrolled as controls. A total of 118 patients were analyzed via univariate analysis (Table 2 ). Significant differences were noted in pathologic tumor size In propensity score matching, re-excision versus non-re-excision
In propensity score matching, 42 patients underwent re-excision out of the 118 patients (Table 3 ). In terms of re-excision, the success rate of BCS was slightly higher in primary chemotherapy (94.9%
[56/59]) than in primary surgery group (86.4% [51/59]), but no statistical difference was noted (p = 0.205), whereas significant differences were noted in Ki-67 (p = 0.014) and DCIS (p = 0.007). However treatment, primary chemotherapy versus primary surgery, between the two groups was not significantly different thus NAC appeared to have no effect on re-excision.
In propensity score matching, logistic regression model Univariate and multivariate logistic regression models were used to examine the variables associated with re-excision. In the final logistic Odds ratio 0.7* Figure 1 . In propensity score matching, logistic regression model. In the final logistic regression model, the pathologic multifocality, high Ki-67, and ductal carcinoma in situ (DCIS) component were the only variables that were independently associated with re-excision. *Perform multiple logistic regression with variables which showed p-value less than 0.2 in univariate regression. Interpretation: larger than 0.05, no overdispersion. The main goal of the BCS is to achieve tumor-free margins because tumor-involved margins have a high risk of local recurrence. A positive margin is among the most important predictors of increased risk for local recurrence. Therefore re-excision is required to obtain a negative resection margin.
Some papers report a lower rate of re-excision in primary chemotherapy. Christy et al. [17] showed that preoperative chemotherapy has a significantly higher incidence of negative margins (90% vs. 55%, p < 0.01) and a lower re-excision rate (6% vs. 37%, p < 0.01) compared with primary surgery. Karanlik et al. [18] also showed that primary chemotherapy was more likely to result in negative margins and less likely require re-excision (5% vs. 16%, p = 0.02). Others report a higher rate of re-excision in primary chemotherapy. Volders et al. [10] reported that primary chemotherapy patients received additional resection compared with primary surgery patients (9.1% vs. 5.3%, p < 0.001).
Soucy et al. [19] A selection bias of surgeons in the decision of treatment methods existed between the two groups because this is a retrospective study.
Before decision of treatment, in the age, clinical tumor size, and ultrasound multifocality of the two groups were significantly different. To reduce the effect of selection bias, propensity score matching-based analysis was performed. The result showed no difference between the two groups in terms of re-excision (p = 0.100) and the success rate of Risk factors associated with re-excision were investigated in several studies. Age, tumor size, tumor subtype, nodal status, EIC, and DCIS increase the rate of re-excision. In propensity score matching analysis, our study showed that the pathologic size (p < 0.001), DCIS (p = 0.016),
and EIC (p = 0.027) were significantly different between the two groups. PC group had smaller pathologic tumor size and less DCIS and EIC. However significant risk factors for re-excision are observed differently in each reported study [21] [22] [23] . Generalizing results is difficult due to the difference in the criteria of positive margin for performing re-excision. As such additional research is needed.
In this study, primary chemotherapy significantly reduced pathologic tumor size and increased BCS success rate, but did not reduce re-excision rate. Re-excision was more affected by clinicopathologic findings than chemotherapy. The study limitation is that the selected group is too small. Further analysis is needed to address this issue. In addition, understanding the pattern of regression of tumors and studying the accurate response and localization are necessary.
